Cytogenetic observations of a human ovarian carcinoma clinically resistant to therapy.
Resistance of a cancer cell to therapy represents an important problem in tumor biology. Hypotheses concerning the mechanism of resistance have included genetic instability, gene amplification, aneuploidy, and altered cell growth kinetics. Cytogenetic assays allow for the analysis of each of these parameters and provide important information concerning tumor heterogeneity. In using cytogenetic analysis, we have analyzed a human ovarian carcinoma clinically resistant to therapy. The ovarian carcinoma had a complex but stable karyotype with a mean chromosome number of 61.7 chromosomes/cell. Approximately 50% of the metaphase preparations examined had double-minute chromosomes, which have sometimes been associated with gene amplification. The frequency of double minutes varied from one pair to hundreds of pairs per cell. Cell cycle kinetic analysis revealed an average generation time of 38 hours. The cells were relatively resistant to doxorubicin in vitro, and the baseline sister chromatid exchange frequency, a measure of genetic instability, was elevated. These results suggest that cytogenetic assays have potential as predictive assays of tumor chemoresistance and may provide information regarding the biologic aggressiveness encountered clinically.